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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.04 MatemaTuKa
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVY/[.04 Maremarnka SBISETCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanpaocTh 54.02.01 uzaita (o orpacnsm) (nmpukas Munobpuayku Pocecnu ot 23.11.2020
r. Ne 658)"

[Iporpamma yd4eOHON AMCHUIUIMHBI pa3paborana Ha ocHoBe «lIpumepHOH mpOTrpaMMBbI
o0meoOpazoBaTenbHOM  y4eOHOW  TUCIUILIAHBI «MaremaTuka, PEKOMEH/I0BAaHHON
@enepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexJeHueM «®DenepanbHbli HHCTUTYT
pasButus obpaszoBanus» (PIAY «DUPO») mis peanu3anuu OCHOBHOH MpodecCHOoHaTbHON
obpazoBarenbHOM mporpaMMbl CIIO Ha Ga3ze 0CHOBHOTO 0O0IIEro 0Opa3oBaHMUs C MOTYYCHHUEM
cpennero obmero obpasoBanus (IIporokon Ne3 ot 21 uronst 2015 1., perucrpanimoHHBIN HOMEp
peuensun 377 or 23 wuroma 2015 . ®TAY «DOHUPO») mo crnenuambHOCTAM CpPEIHEro
npodeccHoHaIbHOTO 00Pa30BaHUS.

1.2. MecTo y4yeOHOM AMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl NOANOTOBKH CHEHATHCTOB
CpeIHero 3BeHa.

VYuebnas mucnumuimHa OVY]1.04 Maremaruka Bxogutr B mukia  OOmeoOpa3oBaTenbsHON
MOJITOTOBKH.

1.3. lesm n 3agauyn — TpeGOBAHUS K Pe3yJIbTATaAM OCBOCHHS Y4eOHOM IHCHMIIMHBL.
OcHOBHast 1enb — CcHocoOCTBOBaTh (OPMUPOBAHHIO OOMMX U TPOPECCHOHATBHBIX

KOMIIETEHIIUH TIOCPEICTBOM NPHOOPETEHNS 3HAHNI, YMEHUN U HABBIKOB.
Conepsxanne nporpaMmMsl «MaTtemaTrka» HalpaBiIeHO Ha JOCTHIKEHHE CIEAYIONINX 3a/1au:

L. obecriedeHne C(HOPMHUPOBAHHOCTH MPECTABICHUNH O COIHAIBHBIX, KYJIBTYPHBIX WU
UCTOpUYECKHX (PaKTOPax CTAHOBJICHUS MaTEMaTUKU;

2. obecriedeHne  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  ANTOPUTMHYECKOTO U
MaTeMaTUIeCKOTrO MBIIUICHHUS;

3. obecriedeHne CPOPMUPOBAHHOCTH YMEHHMH TPUMEHSTH MOJNYYCHHBIE 3HAHUS IPH
PEIIeHUH pa3IUYHBIX 33/1a4;

4. obecriedeHne CcPOPMUPOBAHHOCTH TMPEICTABICHHA O MareMaTHKe KaK 4YacTh

00IIeYe0BeuecKOl KyabTyphl, YHUBEPCATbHOM S3bIKC HAyKH, TO3BOJIIOLIEM OITHCHIBATH
M3y4aTh peallbHbIC MPOLECCH U SIBICHHUSL.

OcBoenue conepkaHusi y4eOHOW IUCHMILIHMHBI «Maremarnkay oOecrednBaeT JOCTHKEHUE
CTY[ACHTaMHU CIIeIyIOIINX PEe3yIbTaToB:

JIngnoCTHBIX:

c(OPMHPOBAHHOCTH MPEICTABICHUH 0 MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HayKH, CPEACTBE
MOJICTUPOBAHHS SBJICHUI U MPOIIECCOB, HIACSX M METOJaX MATEMATHKH;

NOHMMaHWe  3HAYAMOCTH  MaTeMaTMKW UL ~ HAyYHO-TEXHHYECKOTo  Iporpecca,
c(OpMHPOBAHHOCTH OTHOIICHHSI K MaTeMaTHKE KaK K 4acTH 00IIeveI0BedeCKOn

KYJIBTYypBI 4epe3 3HAaKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMaTHKH, BOJFOIMEH MaTeMaTHYeCKUX
HUICH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUYECKOM
KyJAbTYypbl, KPHUTHYHOCTH MBIIUICHWS HA YpPOBHE, HeoOXoaMMOM Juis  Oymymiein
npoeCCHOHAIIBHON JeSITeTbHOCTH, IS TPOIOHKEHUST 00pa30BaHUs M CAMOOOPA30BAHNUS;
OBJIA/ICHUE MAaTEeMaTHYECKUMH 3HAaHUSMH H YMEHHSIMH, HEOOXOAMMBIMH B MOBCEJHEBHOM
KU3HU, U1 OCBOCHHS CMEXHBIX €CTeCTBCHHO-HAYYHBIX JUCHHUIUIMH ¥ JIUCIUIUINH



npodeccHoHABbHOTO TUKJIA, JUISI TONyYCHHs 00pa3oBaHUS B 0oONacTsaX, HE TpeOyrommux
yIIyOJICHHONW MaTeMaTHIECKOH TOATOTOBKY;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MIPOTSHKEHUN
BCEHl JKM3HH, CO3HATEIbHOE OTHOUICHWE K HENPEepHIBHOMY OOpa30BaHMI0 KaK YCIIOBHIO
yCIIeNTHON MPO¢eCCHOHATFHON U OOIIECTBEHHOM e TETbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTb K CAMOCTOSATENbHON TBOPUECKON U OTBETCTBEHHOW JESITEIbHOCTH;
TOTOBHOCTH K KOJUIEKTUBHOHM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMHU B 0Opa30BaTeIbHOM,
OOIIECTBEHHO TIOJE3HOW, Y4YeOHO-MCCIIEeOBATEIbCKOM, TIPOCKTHOM W JPYTMX  BHAAX
JIeATEIbHOCTH;

OTHOIICHHE K TPO(EeCcCHOHATBHON AeSTENPHOCTH KaK BO3MOXKHOCTH YYacTHSI B pEIICHUU
JIUYHBIX, OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMEHAITMOHABHBIX MPOOIIEM.
MeranpeamMeTHBIX:

YMEHHE CaMOCTOSITEIIbHO ONPEAEIATh LENH AeATEIbHOCTH U COCTaBIATh IUIaHbI JeSITEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIIATH, KOHTPOJIUPOBAaTbH U  KOPPEKTUPOBaTh  JEATEIbHOCTD;
HCIIOIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI [UIsl JOCTHKEHHUS TOCTABICHHBIX LIEJIEH U pealnu3aluu
TUTAHOB JICATEIIFHOCTH; BEIOMPATH YCICIIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

yMEHHUE MPOAYKTUBHO OOIMIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOH JICATENILHOCTH,
YUUTBIBATh MO3ULIUH APYTHX YIACTHUKOB JACATENBHOCTH, 3PPEKTHBHO pa3pernaTh KOHPINKTHI;
BIAJCHHE HAaBBIKAMH  II03HABATEIBHOM,  y4eOHO-MCCIENOBATENILCKOW W TPOCKTHOM
JESITEIPHOCTH, HAaBBIKAMH  pa3pemieHuss 1poliieM; CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOHUCKY METOJIOB PEIICHHS MPaKTUUECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMuHbBIX
METO/IOB ITO3HAHUS;

TOTOBHOCTH M  CIIOCOOHOCTH K  CAMOCTOSTEIbHOH  HMH(OPMAIMOHHO-TIO3HABATEIHLHON
JEeSITEIbHOCTH, BKIIOYAs YMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OPMAIHH,
KPUTHYECKH OLIEHUBAaTh M HMHTEPIPETUPOBATH HHGOPMALMIO, MOIYy4aeMyI0 W3 Ppa3IH4HbIX
HMCTOYHHKOB;

BJIaJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO TOYKY
3peHus, UCIIOIb30BaTh aJlcKBAaTHbIE S3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBBIKAMH IO3HABATENbHONW pe(UICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB M OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [TO3HABATENbHBIX 3a/1a4 U CPEJCTB IS UX TOCTHIKEHUS;

[ENeyCTPEMIICHHOCTh B TOWCKaX W MPHHITHH PEIICHHH, COOOpPasHTEeIbHOCTh W HMHTYHIIHS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTh BOCHPUHUMATH KpPAcoTy H
rapMOHHIO MUPA.

B pesyabTare ocBOeHHs Y4eOHOM AMCHUILINHBI CTYIAEHT J0JKeH 3HATh:

O MareMaTuKe KaK YacTH MHPOBOM KyJIbTypbl M MECT€ MAaT€MaTUKH B COBPEMEHHOU
OUBUJIA3AIMH, CIOCO0aX OMMCAHMUS SBICHUN PEeaTbHOrO MUpA HA MATEMaTHIECKOM SI3BIKE;

0 TUTOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpaxX, HX OCHOBHBIX CBOHCTBAX;

O MAaTeMaTH4YEeCKHX MOHATUAX KaK BaXKHEHUIINX MATEMaTHYECKUX MOJENAX, MO3BOJIIOIINX
OIMCBIBATh U U3y4aTh pa3HbIE MIPOLIECCHI U SIBICHUS;

BO3MOKHOCTH aKCHMOMAaTHYECKOTO NOCTPOECHHS MaTEMATUYECKUX TEOPHH;

00 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO aHAJIHN3a M UX CBOMCTBaX;

0 TIpoueccax U SBICHHMSAX, HMMEIOIIHUX BEPOSTHOCTHBIM XapakTep, CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B pPEajJbHOM MHUPE, OCHOBHBIX IIOHATHSX JJIEMEHTAapHOM TEOPHH
BEPOSTHOCTEH.

B pe3yabTaTre ocBOeHHA Y4eOHOM AUCHUILINHBI CTYIEHT J0J5KEH YMETh:

IIPUMEHATH J0KAa3aTeNbCTBA U AJITOPUTMBI PELIEHUs, IPOBOJNUTH J0KA3aTEIIbHBIE PACCYKACHUS
B XOJI€ peLLIeHUs 3a1a4;

HCIIOJIB30BaTh TOTOBBIE KOMIIBIOTEPHBIE IPOrPaMMBbI, B TOM YHCJIE ISl IOUCKA IIyTH PELICHUs U
WITIOCTPAlU PEICHNS YPAaBHEHUN U HEPABEHCTB;

pacno3HaBaTh reoMeTpHUecKHe (pUrypbl Ha yepTexax, MOJENSIX U B pealbHOM MUDPE;



NPUMEHSATh HW3YYEHHbIE CBOMCTBA TreoMeTpudyeckux ¢uryp u GopMmyn [uis penieHus
TreOMETPUYECKUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COLEPKAHUEM;

HaXOAWTh M OLIEHUBATH BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIINX MPaKTHYESCKHX
CUTYallUsIX U OCHOBHBIE XaPAaKTEPUCTHUKH CIIy4alHBIX BEJINYUH;

XapaKTepH30BaTh MOBEICHHE (YHKIUI, UCIIONb30BAaHHE MOTYUYCHHBIX 3HAHUW ISl OITUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEN.

B pe3yabTrare ocBOeHHs Y4eOHONH JMCHUILIMHBI CTYICHT J0/KEH HMeTh HABBIKH M (MJIN)
ONBIT JeATEJIbHOCTH:

pelleHns CTaHJApPTHBIMM INpPUEMaMH pPalMOHAJIbHBIX W HPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB, UX CUCTEM;

HCIIOIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PELICHUH 3a1ad.

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOEHUE NIPOrPaMMbl Y4EOHOH AUCHUILIUHBI:

O0wem nporpamMMmel 174 gacoB, B TOM 9HUCIIE:
ayIMTOPHON y4eOHOM Harpy3ku oOyuatomierocst 156 gacos;
caMOCTOsTeNNbHON paboTsl oOydaronerocs () yacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOU JAUCHUIIINHBI
2.1. O6beM yueOHO AMCUUIIMHBI U BU/IbI y4eOHOH padoThl

Tabnuya 1. Buowst yuebnoii pabomst no nepuooam oceoernuss OOII CI10 ons ¢hopmsl 0Oyuenus -
OUHAsL.

Bun yue6noii padorni Ef:l::’ Comectp(ul)
1 2
KonrakTnas (aynuTopHasi) padora (Bcero) 156 68 88
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIH MPEyCMOTPEHO) 64 28 | 36
B TOM YHCIIE B POpME MPaKTUIECKON TIOATOTOBKH
(ecim mpexyCMOTPEHO) B B B
nabopaTtopHble 3aHATHA (ECITH MPELYCMOTPEHO) - - -
B TOM YHCIIE B pOpMe MPaKTHIECKON TTOATOTOBKH
(ecim mpexycMOTPEHO) ) ) )
MPAKTHICCKUE 3aHITH (€CIH TPEIyCMOTPEHO) 92 40 52
B TOM 4HCIIE B POpME PAKTUIECKOU TTOATOTOBKHU
(ecu mpeayCcMOTPEHO) B B B
CamocrosiTelbHas padoTa odyuaronierocs (Bcero) - - -
B TOM YHCIIE: - - - - - - -
B (hopMe IPaKTHIECKOH ITOATOTOBKH
(ecu mpeayCMOTPEHO) B B B
YacoB Ha KOHTPOIIb: 18 - 18
IIpomesxyTounas arrectanus B popme: (3auet/mud3adet/ ) 3.0 |
9K3aMEH ) & K
O0bm1as TPyIOEMKOCTh qac 174 68 | 106




2.2. TemaTuueckuii IJIaH U coaep:kanue ydednoi qucuumianasl OY/1.04 MaremaTuka

Tabnuya 2. Cooepoicanue oucyunaunvl/MJIK no euoam yuebHotl

HAUMEHOBAHMUME PA3JEJIA JTUCIHHAIIJINHBI Bun yue6noii
B KoJ1-Bo 1acos
Coaep:kanue pasziea (TeMbl) pao
Pazgen 1. Anreopa 27
Tewma 1.1. BBenenne Jlex | 2

MaremaTuka B HayKe, TCXHUKE, 9KOHOMHKE, I/IH(i)OpMaI_IHOH'HLIX TCXHOJIOTHAX U HpaKTquCKOﬁ
JACATCIBbHOCTH. HCJII/I " 3aa41 U3y4YCHHA MaTEMAaTUKHU IIPH OCBOCHUHU CHGHHEUII)HOCTCﬁ CIIO.

Tema 1.1. Pa3sButue NOHATHA O YUCIE | Jlex ‘ 3

HGJII)IG U palluOHAJIBHBIC YU CJIa. HCﬁCTBHTCIH)HBIC qucia. HpH6JH/DKeHHBIC BerancieHus. KomriekcHbie
qucia.

Tema 1.1. Pa3zBuTHe NOHATHS O YnCIe | IIp | 5

HetictBus na unciiamu JlerictBus ¢ qpodsimu Ormepaiiiy ¢ KOMIUTEKCHBIMU YHCIaMKI

Tema 1.2. KopHn, crenenu u gorapu@msl | Jlek | 8

Kopuu u crenenn. Kopan HaTypanbHOM CTENEHN M3 9Kcia U X cBolcTBa. CTENEHM ¢ pariOHAIEHBIMHA
MTOKa3aTesIMH, UX cBoicTBa. CTENEHN ¢ ACHCTBUTENBHBIMY MTOKa3aTensaiMu. CBOWCTBA CTENICHH C
JICHCTBUTEIHHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncna. OcHoBHOE JIorapu(PMHUECKOE TOKIACCTBO. JlecaTHIHBIC U HATypabHbIC
norapudwmsl. [IpaBmra netictBuit ¢ norapupmamu. Ilepexon k HOBOMY OCHOBAHHIO.

IIpeobpazoBanue anredpandeckux BblpakeHHH. [Ipeobpa3oBaHue paroHAIBHBIX, UPPALHOHAIBHBIX
CTETIEHHBIX, T0KA3aTeIbHBIX U JOrapu(MUICCKIX BBEIPAKCHHAN.

Tema 1.2. Koprn, crenenu u gorapuMel | ITp ‘ 9

Apudmernueckue eHCTBHS HAI YUCIAMH, HAXOXKACHUE MPHOIMKECHHBIX 3HAUCHHI BETUYNH H
MOTPENTHOCTEH BHIYUCIICHUI (a0COTIOTHON U OTHOCHTEIHHOI ), CPABHEHUE THCIOBBIX BEIPAKCHUH.
Beluncnenue U cpaBHEHHE KOPHEN. BBINOMIHEHNE pacyeToB ¢ paguKaiaMu. PellleHre uppauiuoHalbHbIX
ypaBHeHMH. HaxoxieHne 3HaYCHMI CTeTIeHe! ¢ panroHaIbHBIMU IoKa3arensiMu. CpaBHEHHE CTETIEHEH.
[peobpa3zoBanwst BRIPAKECHHI, COAESPIKAIIHX CTCIICHH.

Pemenne nokasarenbHbIX ypaBHeHUI. Haxoxaenne 3HaueHui orapudma mo npon3BoIbHOMY
ocHoBaHuIo. [Tepexoxn oT 01HOTO OCHOBAHMS K ApyroMy. Beruucinenue u cpaBHEHHE JOTapr(pMOB.
JlorapudmMupoBanue 1 MOTEHIUPOBAHHE BhIpayKeHUH. PemieHue torapuMudeckux ypaBHEHHUH.
TpubnmykeHHBIC BEIYACICHHUS U PEIICHHS MPUKIIAIHBIX 3a1a4. KoHTponbHas pabora

Paznen 2. OcHOBBI TPUTOHOMETPHH 14

Tema 2.1. OcHOBHBIE TIOHATHS U TOXIECTBA Jlex | 4

Pagnannas mepa yrna. Bpamarensnoe nsmxenne. CHHyC, KOCHHYC, TAHTCHC U KOTAHTCHC IHCIIA.
@opmynsl npuBeaeHus. Popmynsl cnoxeHus. DopMyiibl yasoeHus: @OpMyIibl IOJTOBUHHOTO yIvIa.
[IpeobpazoBarre CyMMBI TPUTOHOMETPUIECKIX (DYHKIIHIH B TIPOU3BEICHIE U IPOU3BEACHUS B CYMMY.
Bripaskenue TpUroHOMETpHYECKUX (DyHKIMI Yepe3 TAHTCHC NOJIOBHHHOIO apI'yMEHTA.

Tema 2.1. @opMyIBl TPUTOHOMETPHH | IIp | 6

PaguanHbIi MeTOR U3MEPEHUS YIIOB BPAILLEHUs U CBA3b C IPagyCHOM MEPOH.

OCHOBHBIC TPUTOHOMETPUUCCKUE TOXKICCTBA, (POPMYIIBI CIIOKEHUS, YABOCHUS, IPE0OpPa3OBaHUE CYyMMBI
TPUTOHOMETPUYIECKUX (PYHKIHH B MPOU3BEACHNUE, TIPEOOPa30BaHUE TPON3BEICHHS
TpuroHoMmerpuueckux pyHknuii B cymmy. KonrpossHast padbora

Tema 2.2. TpuronoMeTpuvecKue ypaBHEHHUS H HEPABEHCTBA | Jlex | 2

IIpocTeiimme TpUroHOMeTpuYecKue ypaBHeHH. [IpocTeiire TpUroHOMETpUIECKHE HEPABEHCTRA.
OO6parHbie TpUroHOMETprUYecKre PyHKIMU. APKCHHYC, ADKKOCHHYC, apKTAHT€HC.

Tema 2.2. TpuroHoMeTpHu4ecKre ypaBHEHHU H HEPABEHCTBA | IIp | 2

PemieHne TpUroHOMETpHUECKIEC YPAaBHEHUS H HepaBeHCTBa. [IpuMenenne Gpopmyit. ['paduueckuii meton.




Pa3gen 3. ®ynkuuu u rpadpuku 17

Tema 3.2. OcHoBHBIE (YHKIHH. Jlex | 5

[IpeobpazoBanus rpadukos. [TapamienbHbIH IEpeHOC, CHMMETPHS OTHOCUTEIBHO OCeil KOOPAWHAT U
CUMMETpPHs OTHOCUTEIBHO Hadala KOOPAUHAT, CAMMETPHS OTHOCUTENIBHO IPSIMOH Yy = X, pacTsKEHHE U
CXaTHE BOIb OCEH KOOpAMHAT.

Tema 3.2. OcHoBHBIE PYHKIHUH. | Ip | 4

CBoiicTBa TMHEWHON, KBaPaTHIHOH, KyCOYHO-TMHEITHON U IpOOHO- TMHEHHON (DYHKITHIH.
Hemnpeprsable n nepuoanyeckue Gpynknnn. CBoHcTBa B rpadKy CHHYCa, KOCHHYCa, TAHTCHCA U
kotanrerca. O6parasie pyHKIHH U BX rpaduku. OOpaTHbIE TPHTOHOMETPUYECKUE QyHKIIHH.
[peobpazosanwms rpaduka pynkiuu. [apmonnueckue konebanus. [IpukiaaHbie 3a1a49u.
INokazarenbHble, JIorapu(PMUIECKUE, TPUTOHOMETPHUCCKUE YPAaBHCHUS i HEPAaBCHCTRA.

Tema 3.1 @yHKINH U UX CBOWCTBA. | Jlex | 2

Oyuknuu. O0nacTe OnpenesacHns 1 MHOXKECTBO 3HaYCHUH; rpaduk GyHKIHHU, TOCTpOe- HUE IpadHKOB
(GYHKUWH, 3a1aHHBIX PA3IMYHBIMU CIIOCO0aMHU.

CpoiicTBa QpyHKIUH. MOHOTOHHOCTB, Y€THOCTD, HEYETHOCTh, OTPAHUYECHHOCTD, IEPHOAUIHOCTD.
IIpomexxyTkn Bo3pacTaHus U yObIBaHMs, HAMOONbIIEEe H HAMMEHbBIICE 3HAUCHHSI, TOUYKH SKCTPEMyMa.
I'papuueckas naTepnperanns. [Ipumeps! pyHKIHOHAIEHBIX 3aBUCHMOCTEH B pealIbHBIX NMPOLEccax
sBieHmsX. Apudmerndeckue onepannu Hax Gynkuusavu. CnoxHas GyHkims (kommosunus). [Toustre o
HETPEPLIBHOCTH (PYHKIIUH.

Tema 3.1 DyHKIMM U UX CBOICTBA. | Ip | 4

[IprMeps! 3aBUCHMOCTEN MEX/Ty TEPEMEHHBIMA B PEAIIbHBIX MPOLECCaX U3 CMEXHBIX AACLUTLINH.
Onpenenenne pyrkuuii. [Toctpoenue n urenue rpaduros Gpyukumii. Mccnenoranue GyHKIIH.

3adger. IIp | 2
Paznen 4. I'eomerpust 36
Tema 4.1. IIpsiMbIe ¥ IITIOCKOCTH B IPOCTPAHCTBE. Jlex | 2

B3auMHoe pacnosiokeHHE ABYX NPAMBIX B MpocTpaHcTBe. [lapamnenbHOCTs NPAMOMN U INIOCKOCTH.
TTapannenpHOCTL WIOCKOCTEH. [lepneHAuKyIApHOCTD NPAMON U IIIOCKOCTH. Ilepnenaukynsap u
HAaKJIOHHAs. YTOJlI MEXKy NPsAMOM U INIOCKOCTBIO. JIByrpaHHBIH yroi. Yrojl Mexay INIOCKOCTIMMU.
IlepneHIMKyIAPHOCTH IBYX IIOCKOCTEN. [ eoMeTprueckre mpeobpa3oBaHus IPOCTPAHCTBA!
IapajuledbHbli IEPEHOC, CHMMETPHUs OTHOCUTEILHO IIIOCKOCTH. [TapannensHoe NpOeKTHPOBAaHNUE.
[nomiaas oproronansHOM poekinu. M300paxeHnue mpoCcTpaHCTBCHHBIX QUTYP.

Tema 4.1. IIpsiMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. | IIp | 8

[Ipu3Haky B3aMMHOTO PACIIOIOKEHHS IPAMBIX. YTOJI MEeXAY MPAMBIMH. B3anMHOE pacrionokeHue
HNpsAMBIX U II0CKocTel. [leprneHauKyIap U HAKIOHHAA K MIIOCKOCTH. YTOII MEXAY NPAMOU U
IIJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacHOJIOKEHHH MPSIMOi1 M IIIOCKOCTH. Teopema o Tpex
nepneHaukyisapax. [lpusHaky U cBOMCTBa NapauIeIbHbIX U NEPIEHAUKYISAPHBIX INIOCKOCTEH.

Tewma 4.2. MHOTOTpaHHUKH KPYTIILIC TENA. | Jlex | 8

Bepunnsl, pedpa, rpann MHOrorpanHuka. Passeprka. MHororpanssie yrmibl. Beimykibie
MHororpanHuKH. Teopema Ditnepa. [Ipusma. Ilpsavas u vHaknmornas npusMa. IlpaBuiasHast npusma.
Hapamnenenunen. Ky6. [Tupamuna. [IpaBuisHast nupamuga. YceueHHas nupamuaa. TeTpasmp.
CumMetpun B KyOe, B mapajienenunene, B npusme u nupamuzae. Cedenus Kkyba, IpU3Mbl U THPAMHUIEL.
[Ipencrasnenne o MpaBUIBHBIX MHOTOTPaHHUKaX (TeTpasnpe, Kyde, OKTasape, JoIeKadIpe U HKocaspe).
unmuaap u koHyc. YeeueHHBIH KoHyc. OCHOBaHHUE, BEICOTa, OOKOBas IOBEPXHOCTH, 00pa3yromas,
pasBepTka. OceBbIe CEUCHUS U CEUCHHA, TapajuleNbHbie ocHoBaHMIO. Illap u cdepa, ux cedeHus.
KacarenpHas mmockocTs k cdepe.

O0beM u ero nzmepenue. VaTerpanpuas popmyna oosema. Popmyssl 00beMa Kyoa, MPsIMOyTroIbHOTO
napajuieNieuiea, MPU3Mbl, HIMHApa. PopMysl 00beMa THpaMHIBI B KoHyca. PopMysIsl mioniaam
MOBEPXHOCTEH IUIMHAPA U KoHyca. Dopmyner o0bema mmapa u miomaau cdepst. [Togodue Tem.
OTHOIEHHS TUTOIAIeH TOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEII.




Tewma 4.2. MHOTOTpaHHUKH KPYTIIBIC TEIA. | IIp | 6

PaccTosiHHE OT TOUKHU A0 MIOCKOCTH, OT MPSAMOM A0 MIOCKOCTH, PACCTOSHUE MEXY II0CKOCTIMH,
MEXY CKPEIIHBAOLMIMMUCS TPSMBIMH, MEXTy TPOU3BOIBHBIMU (GUTYpaMH B TIPOCTPAHCTBE
TTapannenbHOE NPOEKTUPOBAHKE U €r0 CBOMCTBA. TeopeMa o IIoIIagu OPTOrOHAIBHOMN MPOEKIUH
MHOTOYTOJhHHKA. B3auMHOE pacronokeHue NpoCTPaHCTBEHHBIX GUTyYp.. Pasnudansie BUabI
MHOTOTpaHHHUKOB. VX n300pakenns. CedeHus, pa3sBepTKH MHOTOrpaHHUKOB. [110111a1b TOBEPXHOCTH.
Bugs! cummetpuil B npoctpancTBe. CHUMMETpHS TEIT BpallleHUs] © MHOTOITPaHHHKOB. Beruncnenue
momanei 1 0o6beMoB.

Tema 4.3. KoopinHaTel B BEKTOPBHIL. | Jlex | 6

IIpsimoyronpHas (nekapToBa) crucTeMa KOOPAMHAT B IPOCTpaHCTBE. DOpMysa pacCTOSHUSA MEKIY ABYMSI
TOYKaMHU. YpaBHEHH cephbl, ITTOCKOCTH U psAMoi. Bektoprl. Moxyns BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxxeHne BeKTOPOB. YMHO)KEHHE BEKTOpa HA YHCII0. Pa3iioskeHe BeKTopa 110 HallpaBJIeHHAM. YTOI
Mexay aByMs BekTopamu. [Ipoekuns Bektopa Ha ock. KoopamHars! BekTopa. CKaaspHOE MTPON3BEACHHE
BEeKTOPOB. Mcnonb30BaHKe KOOPAUHAT U BEKTOPOB MPH PEIICHUH MaTEMaTHYEeCKUX U NPHKIaAHbIX 3a1a4.

Tema 4.3. KoopanHaTe! ¥ BEKTOPEL. | IIp | 6

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE. YPABHEHUE
OKPYXXHOCTH, cephbl, INIOCKOCTH. PaccTostHre Mexy Toukamu. JleficTBHA C BEKTOpaMu, 3a/JaHHBIMA
rkoopauHaraMu. CKaJsipHOE IPON3BEIECHIE BEKTOPOB. BekTopHOE ypaBHEHNE IPAMOM 1 TUTOCKOCTH.
Hcnons3oBaHne BEKTOPOB MPH J0KA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

Pasgen 5. Hayana MmaTeMaTH4ecKoro aHaJn3a 27

Tema 5.1 ITocnenoBaTENbHOCTH. Jlex | 2

TocnenosarensHoctr. CriocoObI 3a1aHKs ¥ CBOMCTBA YMCIIOBBIX ITocienoBarenbaocTeil. [loastre o
npezaene mocienoparenpbHocTH. CyliecTBOBaHUE TIpeeiaa MOHOTOHHOM OTpaHHIeHHON
mocienoBaTenbHOCTH. CyMMHpOBaHUE MTOCIICAOBATEIBHOCTEH. beckoHeTHO yOBIBaromast
TeoOMETpHUYECKasl IIPOTPECCUsS U €€ CyMMa.

Tema 5.1 IocnenoBaTEIbHOCTH. | IIp ‘ 6

YucnoBasi Mocie10BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHHs, BEIYACICHHUS WICHOB IOCIEI0BATEIbHOCTH.
[Ipenen nocnemoBarensHOCTH. beckonedHo yOBIBaronas reoMeTpruaecKas IpoOTPeCCHsL.

Tema 5.2 [Ipoussoanas. | Jlex | 4

Ipoussoanast. [TorsiTie 0 MPOU3BOAHON (YHKIIMH, €€ TEOMETPHICCKUH U (PUBUICSCKUIT CMBICIT.
VYpaBHeHHE KacaTenbHOH K rpaduky ¢yHkiuu. [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS,
gacTHbIE. [[pon3BOIHEIE OCHOBHBIX 2JI€MEHTApHBIX (pyHKIMH. [IprMeHeHne Tpon3BOIHON K
HccIienoBaHuIo GpyHKIMH U mocTpoeHuto rpadpukos. [IponsBogabie 00paTHON (yHKIHHA U KOMIO3HIIUA
(byHKIHH.

IIpuMeps! UCIIONB30BAHUS IPOU3BOAHON JUIs HAX0XKAECHUS HAUITYYIIEr0 PEeNIeHHs B IMPUKIAIHbIX
3amavax. Bropas mpou3BojiHas, €e reOMeTpUUYecKui 1 pusudeckui cMbici. HaxoxaeHue cKopoCcTH Jist
nporecca, 3aaHHoro GopMyIoi 1 rpadukoM.

Tema 5.2 [IpoussoaHasi. | IIp | 5

IIpousBonHasA: MEXaHUYECKMUI U T€OMETPUYECKUM CMBICI IPOU3BOIHOM. YpaBHEHHE KacaTelbHOU B
obmmem Buze. [IpaBuna n popmyinsl quddepeHnnpoBanns, TaOIHIA IPOU3BOIHBIX HTEMEHTAPHBIX
¢yukomii. MccnemoBanue pyHKIUH C TOMOMEBIO MPOU3BoAHON. Haxoxnerue ranbonbmero,
HauMEHBIIETr0 3HAYCHHS ¥ DKCTPEMAIbHBIX 3HAYCHUH (DyHKITHH.

Tema 5.3 MaTerpan u ero npuMeHeHHE | Jlex | 4

IlepBooOpasnas n uaTerpain. [IpuMeHeHre onpeneNeHHOr0 HHTErpaia AMA HaX0K ICHH IJI0Ia
KpuBonuHeHHOI Tpanenuu. ®opmyna Herotona—Jleltoauna. [Ipumepsl npuMeHEHUs! HHTErpajia B
(u3HKe U TCOMETPHH

Tema 5.3 MHTeErpa u ero NnpuMeHEHHE | IIp | 6

IepBooOpasuast u uaTerpain. Teopema Herotona—Jlelibuuna. [IpuMeHeHre nHTErpaia K BBIYUCICHUIO
(u3NIEeCKUX BEIIMYHMH U IJIOMIACH.

Pazgen 6. YpaBHeHuUs M HEPABEHCTBA 16

Tema 4.1. YpaBnenus. Jlek ‘ 2

YpaBHeHUsA U CUCTEMBI ypaBHEHUH. PaniioHaIbHBIE, MppAllUOHAIbHBIE, IOKA3aTEIbHBIC U
TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBbl. PABHOCUIIBHOCTD YPaBHEHHI, HEPABEHCTB, CUCTEM.
OcHOBHBIE IPHEMBI UX PELICHUS (Pa3I0KEHNE HA MHOKUATENH, BBEIEHHE HOBBIX HEM3BECTHBIX,
MOJCTaHOBKA, Tpad)UIeCKUil METO).




Tema 4.1. YpaBHeHust | IIp | 6

Kopuu ypaBueHuii. PasHocunsHoCTh ypaBHeHuii. [IpeoOpa3oBanue ypaBHeHuii. OCHOBHBIC IPHEMBI
pelLIeHNs ypaBHEHUH. Pellienne cucteM ypaBHEHHH.

Tema 4.2. Hepasencrsa. | Jlex | 2

HepasenctBa. PanioHanbHble, HppalliOHANIbHbIE, I0KA3aTEIbHbIE U TPUTOHOMETPUUECKUE HEPABEHCTBA.
OcCHOBHBIE IPUEMBI HX PEILICHHUS.

Hcnonp3oBanne CBOWCTB U rpaduKoB PYHKIIHIA [IPH PEIICHHH YPABHEHUN U HEPaBEHCTB. MeToj
nHTepBaioB. M300pajkeHne Ha KOOPAWMHATHON TUTOCKOCTH MHOXECTBA PEIIEHNN ypaBHEHUH 1
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHI H UX CUCTEM.

IIpuxnangusie 3agaun [IpuMeHeHne MaTeEMaTHYECKUX METOIOB JJIsl PEILIEHUs COAEPKATENbHBIX 3a1a4 U3
Pa3IMYHBIX 00JacTel HAyKH U MPakTHKH. IHTepnpeTaus pe3yabrara, y4eT pealbHbIX OTPaHUYCHUI.

Tema 4.2. HepaBeHcTBa. | IIp | 6

PaBHOCHIIBHOCTE HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX pelleHus. Mcnonb3oBaHue CBONCTB U
rpadukoB (PYHKUIUH [JIs PEUICHUs yPABHEHUIH 1 HEPABEHCTB

Pazgen 7. KomOuHaTopuka, CTaTUCTHKA U TEOPUsI BEPOSITHOCTEH 37

Tema 7.1. DeMeHTHI KOMOHHATOPHKH. Jlex | 4

OcCHOBHBIE TTIOHATHS KOMOMHATOPUKH. 3aa9¥ HA MOACYET YHCIa Pa3MEICHUH, TIEPECTAaHOBOK,
coueranuid. Penrenne 3anad Ha nepedop BapuantoB. @opmyna dunoma HetotoHa. CBolicTBa
OuHOMHHAIBHBIX K09 duueHToB. Tpeyronpauk [lackass.

Tema 7.1. DieMeHTH KOMOHMHATOPHKH. | IIp | 6

HcTopust pasBuTHs KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATUCTHKU M UX POJIb B PA3ITHMYHBIX
cdepax denoBedeckoi xu3HeAeaTenpHoCTH. [IpaBiia komOuHaTopuky. Permene koMOMHATOPHBIX
3ajad. Pasmenienus, couetanus u nepecraHoBku. bunom HerotoHa u Tpeyronsauk Ilackans.
IIpuxnagsele 3ana4u.

Tema 7.2. DieMeHTHI TEOPUH BEPOSITHOCTEH. | Jlex | 2

CoOsITHE, BEPOATHOCTH COOBITHSA, CITOKEHHE M YMHOXKECHHE BepoaTHOCTEH. [loHATHE 0 HE3aBHCHMOCTH
coObITHH. [ICKpeTHAs CiIy4aiiHasi BeJINYHHA, 3aKOH ¢ pacnpeneiieHus. YucIoBbIe XapaKTepUCTUKU
IUCKPETHOM ciydaifHOH BemuauHbI. [loHsTHE 0 3aKOHE OOTBIIIX YHCET.

Tema 7.2. Di1eMEHTHI TEOPUH BEPOATHOCTEH. | IIp | 5

Krnaccuaeckoe onpenencHrne BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMa O CyMME BEPOSITHOCTEH.
Brruncnenne Bepoataocteil. [Ipuknagaeie 3aqauu.

Tema 7.3. Di1eMEeHTHI MAaTEMAaTHYECKOH CTATUCTUKH | Jlex | 2

[pencraBnenue gaHHBIX (TAOIUIIBI, JUATPAMMEIL, TpaduKH), FeHepaIbHas COBOKYITHOCTb, BIOOPKA,
cpennee apudmerndeckoe, Meanana. [lorsaTre o 3agagax MareMaTHYeCKON CTaTHCTHKH.

OK3aMeH | Ok | 18

* - Jlex — nexyuu, Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHvie pabomui.

3. YCJOBUA PEAIM3ALINU ITPOTI'PAMMBI INCHUITJINHBI
3.1. TpeGoBanus K MUHHMAJIBLHOMY MATEPHATbHO-TEXHHYECKOMY 00ecnedeHHI0

Jts peanu3anuy nporpaMMbl yaeOHOM AMCHUILTHHEL TIPElyCMOTPEHBI CTICHaTbHbIE TIOMEIICHNU,
MIPUBEACHHEBIM B I 6.3 0CHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMBbI CIICHUAIEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNTIUHBL

Tnn aynuropun OcHanienne ayinTopun
CneunaausupoBaHHoe yueOHoe oGopyaosanue, [10 u marepuanbi
AJIS1 0CBOEHHS THCUMILIHHBI (IPH HEO0X0TUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCTOYHUKUL:

1. Mamasa A.A. Maremaruka : YueOHuk. - MockBa: OOO "HaydHo-m31aTeIbCKUi IIEHTP
NH®O®PA-M", 2021. - 544 c. - Tekcr : snextponnsii. - URL: http://znanium.com/catalog/
document?id=367814

2. baspun U. 1. Maremaruka : YueOnuk u npaktukyMm s CIIO. - Mocksa: FOpaiit, 2022. -
616 c - Texcr : anexTponnsrii. - URL: https://urait.ru/bcode/490174

,ZZOHOJlHumeJleble UCMOYHUKU.

3. boromono H. B. IlpakTuueckue 3ausaTHs M0 MareMatuke B 2 4. Yacts 2 : YueOHOe mocodue
Jusa CIIO. - Mocksa: FOpaiit, 2022. - 251 ¢ - Teker : anekrponssid. - URL: https://urait.ru/
bcode/490667

4. Boromorno H. B. Ilpaktudeckne 3ausaTus mo MateMaTtke B 2 4. YacTs 1 : YueOHOE mocobue
Jus CIIO. - Mocksa: FOpait, 2022. - 326 ¢ - Texcr : amexkrporHbid. - URL: https://urait.ru/
bcode/490666

5. Boromonos H. B., Camoiinenko I1. 1. Maremaruka : Yaeonuk st CITO. - Mocksa: HOpaiir,
2022. - 401 c - Texcr : snextponnsii. - URL: https://urait.ru/bcode/489612




Pecprbz qu)OpMCZL;L{OHHO—meJZeKOMMyHuKCZL;UOHHoa cemu «I/IHmepHem»:

1. 9bC PY/IH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha

OCHOBAaHHH 3aKJIFOYCHHBIX JOTOBOPOB:

- OBC Znanium https://znanium.ru

- O6pasosarenbHas mardgopma KOpaiit https://urait.ru

- DnekTpoHHO-0MOMMoTedHas cucrema PYJIH —

2. bassl JAaHHBIX U ITIOUCKOBBIC CUCTCMBI:

SbC PYJIH http://mega.rudn.ru/MegaPro/Web

- YueOnbIit mopran uacTuTyTa https://portal.rudn-sochi.ru/

Memoouueckue mamepuanst 0151 00YUAIOUJUXCSL

CamocrosTenbHas paboTa He MPeayCMOTpeHa. Y 4e0HO-METOJHUECKIEe MaTepUaIbl
pa3MeIaTCs B COOTBETCTBUU C ACHCTBYIOIIHUM MOPSAIKOM Ha CTPAHUILIE NUCIUILUIMHBI HA

YuaeOHOM mopTaire.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'H: 1 OLICHKA PE3YyJIbTaTOB OCBOCHUSA NJUCIUIIIIAHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
nponecce MmpoBeACHUA IIPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHU A

O6y‘laIOHlI/IMHCH HWHAWBUAYAJIbHbIX 3a)IaHI/II7I.

Tabnuya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHBL

Pesyabrarsl 00yueHus
(ocBOCHHBIC yYMEHHUS1, YCBOCHHBIEC 3HAHHUS)

®opMBbI H METOIbI KOHTPOJISI H OLIEHKH
pe3yJIbTaTOB 00yUYeHusl

3HaHUS:

0 MaTeMaTUKe KaK 4YaCTU MUPOBOU KYJIbTYPbI U
MECTE MaTEMATUKNA B COBPEMEHHOM
LIUBUITM3AIIMH, CIIOCO0aX OMUCAHMS SBJICHUMN
peaJbHOTO MHPA HA MaTEMAaTUYECKOM SI3BIKE;
0 MJIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUICCKUX PUTYpax, HX OCHOBHBIX
CBOMCTBAX;

0 MaTeMaTUYECKUX MOHATUAX KaK BAXKHEUIITUX
MaTeMaTUYEeCKUX MOJIEIISAX, O3BOJISIIOIINX
ONUCHIBATH M U3y4aTh Pa3HbIC IIPOLECCHI U
SIBJICHMUS,

BO3MOKHOCTH aKCMOMATHYECKOTO TOCTPOEHHUS
MaTeMaTU4YEeCKUX TEOPUH;

00 OCHOBHBIX MOHATHSIX MaTeMaTHYECKOTO
aHaJIn3a U UX CBOMCTBAX;

0 MPOLIECCAX U SIBJICHUSIX, UMEIOIIUX
BEPOSTHOCTHBIN XapaKTeP, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJlbHOM MHpE,
OCHOBHBIX ITOHSTHUAX 2JIEMEHTApHON TEOPUU
BEPOSTHOCTEH.

Awnanmus U OLIEHKAa BBIITOJIHEHU S
WHUBUYaTbHBIX 3aJJaHHI, PACUETHBIX padoT,
OIIPOC, TEMATHYECKHI TUKTAHT,

KOHTPOJbHAsI paboTa, MPaKTUYECKUE 3aHSTHS,

JIOMAIIHue paboTsl, KOMITBIOTEPHOE
TECTHPOBAHHE, B3aumoxoHTpoIb u
CaMOKOHTpOJIb  cTyzaeHToB.  IlomHora M
IrPaMOTHOCTh  IOJTOTOBJICHHBIX  JIOKJIAJIOB,

cooOIIeHn, Tpe3eHTaIHA.




Ymenust: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

IIPUMEHATh JTO0Ka3aTeIbCTBA U aJITOPUTMBI NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |
pelleHus, IPOBOAUTE JOKa3aTeIbHbIE OLIEHKA OITUMAJIBHOCTH METOHa pEUICHUS
PacCy>XKICHHUA B XOAC PCIICHMS 3a/1a4, 3ama4, Oecena, ompoc, MPAKTHISCKUE 3aHSATHS,
HUCIIOIB30BaTh TOTOBBIE KOMIIBIOTEPHEBIE JIOMAIIHUE paboTsl, KOMIIBIOTEPHOE
IIPOrpaMMBbI, B TOM YHCJIE IJISI [IOUCKA ITyTH TECTUPOBAHUE

pelleHns U WILTIOCTPALUU PELICHUS] YPABHEHUN
U HEPABEHCTB;

pacno3HaBaTh reoMeTpruecKre purypsl Ha
YepTekax, MOJEIAX M B PeaIbHOM MHPE;
MIPUMEHTh U3yUYEHHBIE CBOICTBA
reoMeTpuyecKux Guryp u Gopmyn mis
peleHns reOMeTpUYECKUX 3a1ad U 3a1a4 ¢
MIPAKTHYECKUM COZIEp)KaHHUEM;

HAXOJUTh U OLIEHUBATh BEPOSTHOCTH
HACTYTUICHHS COOBITUN B MPOCTEHIITNX
MPaKTUYECKUX CUTyalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIIyYalHbIX BEJIUYNH;
XapaKTepHu30BaTh MOBEICHUE (PYHKIINM,
UCIOJIb30BaHME MMONYYCHHbBIX 3HAHUM JUIs
ONMCAHUS U aHAJIM3a PeaJbHBIX 3aBUCUMOCTEM.

IIpakTueckuii OMbIT: HabGmonenne, KOHTpONIb TIperojaBaTelis 3a
pelleHus: CTaHAAPTHBIMHU ITPUEMAMU JIESITEIBHOCTRI0  OOYYAIOIIMUXCS, aHAJIU3 |
palMOHANBHBIX U UPPALIMOHATBHBIX, OllEHKa ONTHUMAJIIbHOCTH METOJa pPEHIeHUs
[0Ka3aTeNbHbIX, CTEIIEHHBIX, 3a1a4, BBIIOJHEHHUE u 3ammTa
TPUTOHOMETPUYECKUX YPABHEHHUM U WHIUBHU/IYaJbHBIX 3aaHUI.

HEPaBEHCTB, UX CUCTEM;
HCIIOJIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM IIpU PEIICHUH 3a/1a4.

5. KOMIIETEHIIUU OBYYAIOHIEI'OCS, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

Ilud Pe3sysbTarhl (KOMIIETEHIINH)
P OcHOBHBIE MOKA3aTeJIN Pe3yJIbTATOB NOATOTOBKH
OK 01 Bei6uparts crioco0bl penrenns 3a/1a4 npogeccHoOHAIBHOI 1esITeIbHOCTH
) NPHMEHUTEJbHO K Pa3THYHBIM KOHTEKCTaM;

3Hars:

aKTyaJbHBIN PO(PECCHOHATBHBIN M COIIHMANIbHBIN KOHTEKCT, B KOTOPOM MIPUXOAUTCSA PabOTATh U KUTh;
OCHOBHBIC HCTOYHUKH MH(DOPMAIIMH B PECYPCHI ISl PeIICHHs 3a/1a4 U po0IieM B mpoQeCcCHOHATBHOM 1/
WJIH COIMAJIbHOM KOHTEKCTE; aJTOPUTMBI BBITIOHEHUS PaboT B MPOPEeCCHOHATBHON B CMEKHBIX
00JIaCTsIX; METO/IbI PA0OTHI B IPO(ECCHOHAILHON U CMEXHBIX cdepax; CTPYKTypy ILIAHA [T PEIICHHS
3a1a9q; TOPSIIOK OIICHKU PE3yIBTATOB PEMICHHS 3a4a9 MPOodeCCHOHATHFHOMN NEeATCTPHOCTH.

YMmers:

pacrio3HaBaTh 3a1aqy H/Hiau mpodieMy B IpodecCHOHAIEHOM H/HITN COLIMaIbHOM KOHTEKCTE,
aHAJIM3UPOBATH 3aa4y H/HIH MPOOIeMy U BBIICTATH € COCTAaBHBIC YaCTH; OIPEIENATE STAIbI PEIICHHS
3aj1a49¥; BBIABIIATH U 3P PEKTHBHO UCKATh HH(OPMAIIHIO, HEOOXOIMMYO TS PEIICHUs 3aa9K U/UTH
MPOOIIEMBI; COCTABHUTH IUIAH JCHCTBUS; ONPEACIATE HEOOXOANMBIE PECYPCHI; BIAIETh aKTYaIbHBIMU
MeTogaMHu paboThl B TPO(EeCCHOHATBHOM U CMEXHBIX cepax; pealn30oBaTh COCTABICHHBIN IIIaH,
OLICHUBATH PE3YJIBTAT U IMOCIEACTBUS CBOMX JCHCTBUI (CAaMOCTOATEIIEHO HIIK C TOMOLIBIO HACTABHUKA).

OcyiecTBJIsITh NOUCK, AaHAJIU3 U HHTEPNPeTANNI0 HHPOPMAIINHA, HEOOXOAUMOH

OK 02. &
JJ1 BbIIOJHECHHSA 32124 PO eCCHOHATBHOM 1eATETbHOCTH;




3HAaTh:

HOMEHKJIaTypa WH(OPMALMOHHBIX HCTOYHHKOB IIPUMEHAEMBIX B IPO(ECCHOHAIBHOMN NeATENbHOCTH;
MIPHEMBI CTPYKTYpHpOBaHMsI HHpopMaIii; Gopmar odopMIleHHS Pe3yIbTATOB MOUCKa HH(OpMaLHH.

VYMeTs:

OIIpeelIATh 3aJa49H JJIs TOMCKa HH(POPMAIHH; ONIPEICIIATH HEOOX0MMMbIC HCTOYHUKH HH(OPMALlUH;
IIJIAaHUPOBATH MPOIIECC MOUCKA; CTPYKTYPHPOBATh NOIyIaeMyIo HH(POPMAILIUIO; BELACIATH Hanboee
3HAYMMOE B MepeyHe WH(POpPMaInK; OIEHNBATh IPAKTHYECKYIO 3HAYNMOCTD PE3YIIETaTOB ITOMCKA;
o(opMIIATE pe3yNbTATHI MOMCKA.

6. ®OH/I OHEHOYHbBIX CPEJICTB
6.1. ®oH] OLIEHOYHBIX CPEICTB /IS IPOBEICHUA MPOMEKYTOUHOM aTTecTALMI
obyuaromuxcs Mo AucuunanHe «Maremarukay

[lepeueHb BONpOCOB AJIsA MOATOTOBKH K 3aHATHAM U IPOMEXYTOYHOU aTTECTALlUH,
KOHTPOIIBHBIX paboT, cofepKaHnue 3aJaHnui IS BBITOJHEHNS TPAKTUICCKIX U
CaMOCTOSITENIbHBIX pabOT, PEKOMEHIAINH IO BHITIOIHEHUIO U KPUTEPUH OLICHUBAHUS
NPECTaBICHbI B OH/IE OIIEHOYHBIX CPEICTB MO AucHumuimHe «Maremarnka» B [Tpunoxennn x
Hacrosmeil Pabodell mporpaMme JUCHUTUIMHEL.

OrneHouHbIE CPECTBA MO3BOJISIOT MPOBECTH TEKYIIUN KOHTPOJb M0 guciumuinge. [lo kaxxaomy
CpEeCTBY OLICHMBAETCS MOJHOTA U IIIyOMHA OCBOCHHUS, XapaKTEPU3YIOLIHECS MMOKa3aTeIsIMHU U
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. [loxazamenu u kpumepuu oyeHuUsaHus

[loka3arens Kpurepuit
. 3Haet: 0a30BbIC 00IINE 3HAHUS,

[Toporossii .
YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMble [Tl BBITIOJIHEHUS ITPOCTHIX

(y3HaBaHue) .
3a/1a4;

«3» .
Brnaneer: paboraeT nmpu npsimoM HaONFOACHUN.
3naet: (haKThl, MPUHIIUIIBI, TIPOIECCHI, OOIIIE MOHATHS B MpeaeIax
00JIacTH HCCIeI0OBAHNS,;
BazoBbIit YMeeT: auana3oH NPaKTHYECKAX YMEHUMN, TPeOyeMBbIX JJIsl PeIIeHuUs
(BocmponsBe/ieHHe) |OTPEIETEHHBIX POOIEM B OONIACTH UCCIIEI0BAHNS,

«4y Brnazgeer: OepeT OTBETCTBEHHOCTD 3a 3aBepIICHUE 33134 B
WCCIICIOBAHHUH, TIPUCTIOCA0IMBAET CBOE MOBEJCHUE K OOCTOSTEIICTBAM B
pelieHnH mpooIieM
3HaeT: (pakTHYECKOE U TeOPETUIEeCKOe 3HaHUE B Mpeienax odmactu

Bricokuii HCCIICTIOBAHMSI C IOHUMAHUEM TPaHHI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTE) |YMEET: IMana3oH NPaKTUYECKUX yMEHHUH, TPEOYEMbIX /ISl pa3BUTHSL
«5» TBOPYECKUX PEHICHHIT, a0CTparupoBaHUs POOIEM;
max 6an Brnageer: koHTpONUpyeT paboTy, IMPOBOAUT OIEHKY, COBEPIICHCTBYET

JeHcTBUS PabOTHI

MaxkcrManbHOE KOJIMYECTBO 0AJIIOB MO KaKIOMY OIIEHOYHOMY CPEICTBY COOTBETCTBYET
BepOAIEHOMY KPUTEPHIO «BBICOKHID».




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



